ABSTRACT -The objective of this study was to implement an indicator system that allows an overview of the performance at all levels of the company and to evaluate its overall performance using a consolidate general indicator. In the company studied, three business sectors were identified (crops, beef cattle production and viticulture) in addition to management sector, to which strategic objectives were determined. After that, it was mapped the macroprocesses that compose each business activity, a total of 14, and the critical indicators of performance to achieve the objectives, making up 50 indicators whose objectives were definied by the management team. It is possible to build consolidated indicators using the Analytic Hierarchy Process method, which allows weighing the relative importance of the indicators at each hierarchical level, that is, macroprocesses, activities and overall company performance for the achievement of the established goals.
Introduction
Many companies have been seeking to professionalize their management to survive in the market, increasing the implementation of measurement and control systems using methods that best adapt to their business sector or profile. Those systems, which generate several decision-supporting parameters, often create a situation that company managers have to face: the difficulty of monitoring their business as a whole because of the large number of indicators generated by the control system (Rafaeli & Müller, 2007) .
Another aspect that is commonly observed in companies is the lack of clear objectives, making it difficult to prioritize indicators, leading to the loss of focus on the critical results desired by the organizations (Francischini & Cabel, 2003) .
Despite the highly relevant role for the national economy of Brazilian agribusiness, whose technical indexes and competitiveness have make the country conquer several markets around the world, one of its principal characteristics is the lack of implementation of business control by the entrepreneurs. According to Canziani (2001) , the main factors that explain this behavior are: a) the lack of competitiveness in the past; b) the high implementation costs of formal and efficient control systems; c) the deficient organization of human resources, with consequent accumulation of tasks; d) the 'skepticism' of some farmers and even of some professionals as to the need of controls; and e) the fact that, historically, farmers and professionals are more concerned with adopting new production technologies to increase production than with investing in control and management.
Currently, due to the adoption of management tools in agribusiness and to problems caused by managing, a large number of indicators have also emerged. Therefore, a weighing system that considers the relative importance of indicators may help managers to rapidly identify which sectors contribute more significantly to the overall company performance.
This study aimed at building a consolidated performance indicator for agribusiness companies that takes into account the achievement of the proposed strategic goals by using hierarchical analysis as a multi-criteria tool to support decision-making.
Material and Methods
The studied company is classified as a family company and produces beef cattle, irrigate rice (main crop activity), soybeans, corn, sorghum, and more recently, viticulture as a diversification option based on the climate and soil peculiarities of the region. It is located in the south of the state of Rio Grande do Sul, Brazil, and its objective is to "generate agricultural products in an optimized, sustainable, and diversified manner, taking advantage of the natural resources and the aptitudes of the Campanha region in the state of Rio Grande do Sul." The company was selected because of its very diverse activities and high level of control applied over its processes. In addition, studies for the implementation of process management based on management systems of the company were previously carried out in the company (Rosado Júnior & Lobato, 2009 ).
The method was adapted from the model proposed by Albano et al. (2006) . The hierarchical structure was divided in three levels: business, activity, and macroprocess ( Figure 1 ). Macroprocesses were mapped and their critical indicators and respective goals were determined together with the company board of directors. Defining responsibilities to the control of the indicators is complementary and very important, and it must be carried out during the operational phase of the control.
The establishment of a consolidated performance indicator requires solutions to circumvent certain problems, such as aligning measurement units of the indicators of the organization and attributing the relative importance of these indicators to the achievement of the goals of the company. The first problem was solved with the introduction of the concept of percentage difference between achieved and aimed performance (Francischini & Cabel, 2003) . Rafaeli & Müller (2007) added to the method the possibility of working with "lower is better" indicators, such as cost indicators, with deviation of the meaning of the result when a value lower than the established goal is obtained (Figure 2 ). This allows eliminating individual units to express indicators obtaining a score that can be used in an unified Prioritization was solved by using the multi-criteria decision-making methods, as reported by Francischini & Cabel (2003) and Rafaeli & Müller (2007) . According to Ribeiro & Costa (1999) , quoted by Wernke & Bornia (2001) , the Analytic Hierarchy Process (AHP) method is a multicriteria decision-making methodology that aims at providing simple solutions to complex choice problems. This method is based on three principles of analytical thinking: a) building hierarchies -in AHP, the problem is decomposed in hierarchical levels in order to obtain better understanding and assessment; b) establishing priorities -in AHP, this is based on the ability of perceiving the relationship among objects and observed situation by pair-wise comparison under the perspective of a determined focus, criterion, and pair judgment; and c) logical consistency -in AHP, the built prioritization model can be evaluated for its consistency.
The basic process of AHP application consists on prioritizing the relative importance of n decision-making elements relative to a goal by making partial evaluations of pairs of elements, thereby making their analyses easier. In the present study AHP was applied according to the proposal of Saaty (1990) , starting by the problem definition and determination of the objectives of the application of the method. Then, a hierarchy was established, starting from the main objective, going through evaluation criteria down to the lowest hierarchical level. Subsequently, a "n × n" matrix was built, starting at the lowest hierarchical level and comparing the importance of each pair of alternatives relative to level immediately above. The parameters for pair-wise comparison followed a 1-9 scale, where: 1 = not a priority; 2 = no to moderate priority; 3 = moderate priority; 4 = moderate to high priority; 5 = high priority; 6 = high to very high priority; 7 = very high priority; 8 = very high to utmost priority; 9 = utmost priority.
Therefore, n(n -1) evaluations of each matrix were required to compare all possible pairs inasmuch as the inverse assessments among items are automatically designated. Then, the relative importance of each matrix element was calculated by eigenvectors with the highest eigenvalues (Teknomo, 2006) . Eigenvector components establish the priority levels of each element, and the highest eigenvalue (λmax) is used to measure consistency index, according to Equation 3:
in which: CI = consistency index; λmax = highest eigenvalue; n = number of matrix elements Once the random index is calculated, judgment consistency rate is obtained by Equation 4, using an average random index estimated according to the number of matrix elements (Table 1) :
in which: CR = consistency rate; CI = consistency index; RI = average random index. The above described method was performed using the software program "Expert Choice". Whenever the calculated consistency rate (software output) was lower than 0.1, the consistency of the evaluations was considered adequate, and the result was validated. Otherwise, "n × n" evaluations were performed again. This procedure was repeated for all decision hierarchical levels.
All evaluations were made by one member of the technical team and managers of the company, differently from Amaral et al. (2007) , who used the opinion of external consultants to define the best production setup to increase the satisfaction of beef cattle producers in the region of Betim, Minas Gerais, using the method of hierarchical analysis.
Once the relative importance of each indicator within macroprocesses was known, the consolidated indexes were calculated by multiplying the performance indicator index in the period by the prioritization index attributed by AHP to the indicator. Then, the consolidated partial performance indicator was obtained for each macroprocess, evidencing its performance/contribution for the overall company result. The algorithm was repeated in the higher hierarchical levels using the consolidated partial performance indicators of the macroprocesses multiplied by their indexes of importance for the business, thereby obtaining the consolidated overall performance indicator. 
Results and Discussion
After hierarchical levels were established, four business activities were identified: three production activities (crops, beef cattle production, and viticulture), and one that included company management activities, called management activity. Also, 14 macroprocesses mapped in different activities were also identified (Figure 3) .
Strategic goals were established for the agricultural year for the four activities, as follows: a) crops: a.1) to increase rice productivity, a.2) to increase the production of certified seeds, and a.3) to increase corn and sorghum production; b) beef cattle production: b.1) to increase the number of finishers in high-value market niches, b.2) to increase beef production (kg/ha), b.3) to increase sire sales volume while maintaining sales price, and b.4) increase sire differentiation in association to an expansion of the competitive scope to a broader market; c) viticulture: c.1) to obtain the highest bonus for quality in grape sales, c.2) to convert 60% of grape production into wine, c.3) to sell 90% of annual wine production, c.4) to classify the company wine among the 30% best wines in the National Wine Evaluation (Avaliação Nacional de Vinhos -ANV), and c.5) to obtain awards in 50% of the international events where the company participates; and d) management: d.1) to increase the qualification level of operational employees and d.2) maintain accounting (fiscal and management) data updated.
Fifty key performance macroprocess indicators were considered by the company board as highly correlated with the achievement of the strategic goals proposed for each activity.
Crops were the activity with the heaviest weight in the business (49%), followed by beef cattle production (34%). This result is related to the fact that crops use only 30% of the land, but contributes with 50% of the income and allows the use of more technology in beef cattle production by integrating resources, such as machinery and human resources. Viticulture, because it is still at its beginning, was the activity with the least impact on overall results (4%), as shown on the weight given by the managers (Figure 4) .
For crops, the macroprocess rice production has the highest priority (60.7%), demonstrating its importance for the business inasmuch as its production indicator was considered more critical than the quality of the grains produced, represented by the percentage of rice classified within "standard 417". This was a result of the perception of the managers that the price received for quality still does not compensate the lower productivity of rice varieties that produce better quality grains (Table 2) .
In beef cattle production, feedstuff production was the macroprocess with the greatest weight (41.3%). The dependence of highly intensive systems, such as that developed by the company (Beretta et al., 2002; Pilau & Lobato, 2008; Vaz & Lobato, 2010) , on the production of good quality forages justified the priority of the indicator number of pasture hectares established per year (Table 3) .
In viticulture, winemaking macroprocess had significantly higher weight when compared to grape production, whose final result is the sales of fresh grapes, showing the importance of adding value to grape production through wine making (Table 4 ). This strategy aims at increasing the profitability of the company and consolidating its name in the domestic and international market as a producer of high-quality fine wines. The most important indicators to achieve the goals of this activity are the winemaking percentage and production percentage sold in the market. In the management activity, prioritization reflects the awareness of the managers that, in order to achieve the goals of this activity, human resources require special attention (Table 5) . The company has an in place evaluation system that awards employees for their performance (bonus) according to an assessment made by the team supervisors. It was then decided to use performance bonus percentage relative to the highest possible bonus as the indicator with the highest weight in the human resources macroprocess, assuming that this percentage indicates the quality of the performed processes. On the other hand, in order to evaluate team performance, this method also indirectly evaluates employee selection and training programs, which are under the responsibility of the manager.
When the importance of all indicators was classified by multiplying priority indexes at all levels, it was observed that the first 20 indicators (40% of the total number) respond for 85% of the "responsibility" of achieving the company goals ( Figure 5 ), and therefore, the indicators of the rice production macroprocess come first, followed by the main indicator of beef cattle production, which is monitoring pasture establishment. In the general prioritization of macroprocesses in the business, in addition to the marked position of rice, the importance of feedstuff production is also stressed. Despite being a way of generating beef cattle products, its priority was higher than the final products of this activity (Figure 6 ). The opposite occurred for the production of grapes, which are the raw materials for wine making, but are also considered by the managers as a product that can be traded, differently from most feedstuffs used in beef cattle production, particularly in the case of pastures. Sire production, despite its relevance and tradition in the company, currently, according to the prioritization performed, has lower priority than animal production.
Corn and sorghum production are considered important macroprocesses inasmuch as they generate flexible products for the business because they can be both directly sold or be used as inputs in beef cattle production. When directly compared, corn was prioritized over sorghum because the company has central-pivot irrigation systems, which provide higher corn production safety, with advantages in productivity, nutritional value, and trade relative to sorghum. Soybeans presented low priority for the business as the region is considered marginal for the production of this grain owing to the low rainfall during the planting period. Therefore, soybeans are strategically used by the company as a tool for pasture renewal.
Once priority values of all hierarchical levels were obtained by AHP, it was possible to build consolidated partial and overall performance indicators from simulated performance data of the 50 previously chosen indicators. This allowed to clearly see the performance of the hierarchical levels (macroprocess, activity, and business) and their individual contribution to the overall company result (Table 6 ).
This integrated overview of performance provided by the consolidated performance indicator adds information to the traditional monitoring systems, such as the Balanced Score Card, proposed by Kaplan & Norton (1997) and tested in agribusiness by Oliveira Neto et al. (2007) and Brisolara (2008) . Therefore, consolidated performance indicators can be used a complementary tool -not as a replacement -of other methods, inasmuch as one of its prerequisites is the establishment of a group of indicators that are closely linked to the goals and main objectives of a company.
The generation of a consolidated performance indicator is a step further in the prioritization of processes and/or activities of a business through hierarchical analysis, as carried out by Amaral et al. (2007) , because it also allows monitoring the established goals as a whole.
When establishing a consolidated indicator, caution must be taken not to allow the good results of important indicators to hide the mediocre results of less relevant indicators. The determination of a minimal independent level of performance may aid this task. In order to maintain the system updated, both critical indicators and their priority levels need to be reviewed whenever new strategic objectives are determined. Table 6 -Composition of consolidated overall performance indicators of the company (simulated data) Figure 6 -General classification of macroprocesses according to priority index.
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Conclusions
The studied company has many diverse and integrated activities that make the management and monitoring of the processes that influence the achievement of proposed goals very complex. The technique of building consolidated performance indicators using the Analytic Hierarchy Process is efficient to develop a system that easily identifies the performance in hierarchical levels, and also allows the evaluation of the overall performance. The method can be used to complement other existing indicator systems in the company.
